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(54) KOHCTPyKLUW 3ABOH CKBAXUHbl 
(57) H3o6peTeMne othochtca k kohctpykuuw 
CKBaxwHU. UeAb - yMeHbweHne TpyAoeMKO- 
cm pa6oT. noc/ie 6ypeHw» cxBaxuHbi ao 
kpobiim npoAYKTWBHoro o6beKTa 4 cnycxaKn 
SKcnnyaTauMOHMyio iconoHHy 1 n ueMeHTupy- 
k)t ee. JXanee ocymecTB/iflK>T 6ypeHue npo- 
AyxTMBHoro o6beKTa 4 ao/iotom. AwaweTp 
•cOTOporo MeHbiue enyTpeHHero Anaweipa 
3Kcn/iyaTauviOMMO!» ko/iohhw 1. nocne Mero 
pacuiMpfliOT ee pa3A0"*nw MM pacwMpme- 
/iflMM. Bbino/mnioT pa6oTbi no M3MepeHn»o 
4>aKTMHecKoro A^aMeipa ctbo/13 cxsa>KHHbi. 
Co6npaK)T nep<t>opnpoB3HHyK) o6caAnyK) ko- 
/lOHHy (nOK) Tpy6 3 *3 Meta/ina c naM»Tb»o 
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UumiH/un^eCKOrt AopMu c unpywibiM 
MeTpoM. paBiibiM AwaMeipy pocuinpCHMoro 

CTB0A3 CKOOXUHW. M DHyTpCMHUM fltlOMeTpOM 

eoAbiue onyTpeHHcro AuaMerpa axcnnyaTauvr 
OhmoA ko/iohhm. HepcA cnyCKOM b cxBa*iuiy 



flOK 3 npu/iOKn 't'OpMy c moucpcmmumu p33- 
Meparui. oGecncMnomouiiiMM ciioGoahwu 
cnyCK oc n mucpua/i 3a/ieramin npoAYKTHDHO- 
ro oGbCKra 4. B 3tom muepua/ie nOK 3 narpe- 
oatOT ao DOCCTaMOoneMun «>0|)mw. 4 tin. 



M3o6peTenne othocutca < MC<|>Tcra30AO- 
6w^e n Moxer 6uTb ucno/ib30B3HO npn crpo- 
menbCTBe cxaaxviH. 

H3occth3 KOHCTpyKuun 3a6o» CKoawiiHbi. 
BKnK>^3»oiuafl 3»ccnny3T3miOMMyK) Kononny. 
cnyiMCHHy»OAO xpoB/w npOAy* TV10,,oro oGbeK ~ 
Ta. nOTattHyK) KO/iOHny c ncp<t>opiipooa»iHbiMH 
OTeepcTunMn (tucnsMii). yc t anoBnCM HyK) npo- 
tmb npoAVKTvionoro oObOKTa. npu 3tom napyac- 
hwii niinMCTp noT3t*inon ko/iomhw MeMbiue 
Anor.'.eipa CTBO/ia OKunxrHbi. a nocneAHnti 
Meubitio aityTpCMM^ro auar-iotpa 3Kcn/iyaia- 

0;:ra/:i a a^hc* KOMOrpyKiiuu 336oa 
3nyTpemui* Anar.-.oip nOTdiiMOA ncp<t'Opupo- 
aaHMOii Kor.OHHW cvmecTBeHno MCHbiue BiiyT- 
ocH<jro A«aMeTpa axcn/iyaTaunOHHOii 
iccnOHHU. MToonpeAe/i«eT Hn3Kyk> npo/iyKTUB* 
h^tk c^rnxiiMu u 3atpvAM«0T ee o6cny*wna- 
»u»o c:».ivaTa:;tiiO 

Hti/v.vr-ui f.o.u.u'rnoro 3a30pa Aao/ie- 
n ia cieiiKy CKO.r«n»ni u npQUCCCC cc 3KC- 
r.-.a :aunp yMem.iuae^c^ n co opeueHeM 
np^croonbuafl 30s«a zxwawu po3pyiuaeTcw. 
noc.icnuee .-ax*c npnBOAiu k pa3pyiue>mK) 

Hati&onee 6mi3Ka k npej\nBrae*AoC\ kohct- 
pymi/v; CKoaxnnbi. 0K,i»0MaK)ma« 3Kcnny3T3- 
4H0HM/O xo/iOHHy. cnymeHHyK) AO xpoo/iM 
npoAyKTUBHoroo6beKTa.pacujnpem«biwcTBO/i 
CKoawuHbi b nHTepeanc 3a/ieraM;ia npoAY<- 
TUBMoro oGbCKTa. noTa*Hy>c nep^opupoBan- 
ny»o KOnOHHy oocaAHbix rpyft. ycTanonnenhyK) 
npOTUBMHiepoana 3aneranwq npony»<TMflHoro 
o6bCKTa. npn 3tom a™ npeAynpex/ienwa P a3- 
pyujenuB nnada K.c/ibuCRoe npocTpanCToo 3a 

nOT3MHOM KOrtOMHOM H3UU03K3T rpHBHWHO- 

necsaiibiM <Jni/ibTpoM. l43necTM3Q KOtiCTpyic- 
1411a c V 83XHHU 06/iaAaeT cneAy*ouuiM" 
HeAOdaTKaMn: obicoKa tpyAoeMxocTb pa6oT 
no C03A3HV1K) rpaovuiHO-necHaHOfo <t>wnbTp3; 
no Mepe 3Kcn/iyarauMU rpaeiHiHO-nccManwM 
<t>M/ibTp 3a6neacTC« h npoAYKTHDHOCib ckb3- 
xvihw yMeiibiuneTCP: Manuii A^aMeip noraiTi- 
howi KonoMMW onpenonflCT mi 3 1 y K) 
npoAyKTMBHOCTb CKBa>KUHbi u» 3aT P yAnaeT ee 
o6cny)«nBaHne n 3Kcnny3Tauti»o. 

Ue/ib n3o6peTemi3 - yMCiibuiomuj ipyAO- 
eMKOCTH pa60T n yne/innOMne npo:i3noAi'W:iib- 

HOCT'/I CKB3)KMHW. 



YKasaHHafl nenb AOCTtiracTCw tcm, hto b 
KOncTpyKunn CKBa>KMMbi. uK/iKD'-aioineM 3«c- 
nnyaTauuoHHyio KO/ionHy. cnymeHHyK) AO 
Kpoonn npoAyKTMBMoro o6beKTa. paciunpen* 
5 hlhi dBon cKBa^MHw b MHTCpoane 3aneraHM« 
npoAyKTHBHoro o6beKTa. nep^opupoBaHHyK) 
KonoHMy, ycT3H0BACHnyK) npoTtm uniepBana 
3aner3Hnn npoAyKTHBHoro o6beKTa. nep<t)Opn- 

pOB3HM3R KOAOHH3 06caAHblX Tpy6 BbinOA HCH3 

10 M3 MeTan/ia c naM«Tb»o. BOCCTaHaaAHBaioiue^ 
nepBOHSHanbHyK) <t>opMy nocnc cnycKa ee o 
nnTepoan KpennenMR, npvrncM Mapy>KHbui a"- 
aMerp nep^opupoeaHHOii kohohh h o6caAHwx 
Tpy6 nepnOHaManbHOM unnuwAP" l «ecKOM <l>op- 
15 mw paaen AviaweTpy CTBona ckbs^mhw. a bhyt- 
pe.MHuvi a m a mct p 60/ibLue BMyrpeMHero 
AitaMeTpa aKcnnyaTaqnoHHOw ko/iohhw. 

npuHunn AewiCTBUfl MeTanna c naM«TbK) 
33KnK)MaeTc?i b cneAywuieM. 
20 H3secTH0. hto MMeiOTcn MeTa/inuMecKwe 
cnnaobt. y KOiopbix Hcynpyrne AC^opMaunn 
nonHGCTbK) B0CCTaHaennBa»OTc« npvi chathh 
narpyaKH vinw narpeaa. i.e. weiann. "bchomh- 
H3«". npno6peTaeT npe>KMiOMD ^opMy. 3to no- 
25 iseHMC. oDnapy)K6HHOC 00 Mnorux mhctwx 
MeTannax, cnnaoax w Mera/i/iMMCCKMx komho- 
3HUMJIX. Ha3bieaeTcn a^exTOM naM^Tii <t>op- 



Ha r)>nr. 1 npeACTaB/ieMa cxcMainHecKH 
30 npeAAaraeMas? KOHcrpyxu^n 3a6ow cxBaxvuiw: 
Ha (t>nr. 2 - cencHne A-A na <t>wr . 1 ; h3 ^nr. 3 - 
Ae<t>opMup08aHH39 nepeACnycxoM b ctcBaxn- 
ny noiatiHafl KonoHna: na ^ur. 4 - ceneHHe B-& 
Ma (t>nr. 3 (HanGonbUJUwi ahomctp noncpeMHoro 
35 ce*<eHHfl Ae4>opwwpoBaHHOui Kononrbi mcmb- 
uie BHyTpennero Aw^^cTpa aKcnnyarauuoH- 

HOti KO/lOHHbl). 

KoHCTpyxunn 3a6on CKna*uHbi bk ak>m3Ct 
3Kcnny3T3uuoHHyK) xonOHHy 1 . pactunpeHHWU 

40 ctboh 2 CKBa>KHHbi e nmepeaAC 3ancraHHA 
npoAY»<THBMOfO o6bexT3 4 m nep1)Opnp083H- 
ny kd xonoHHy 3 o6caAHWx Tpy6. 

(locne 6ypenwa CKoaxuiHbi ao xponnu npo- 
AyxTuDMoro o6beKia 4 cnycxn»OT aKcnnyaia- 

45 n n 0 h h y K) xonoMMy 1 n uCMCHTupyK)! ee. 
Aanee ocyuiccTBnqiOT Oypcuuc npoAY^TviBno- 
ro o6bexT3 4 AonoTOM. Ananerp KOtoporo 
MeMbiue BMyTpOHnero AnaMCip;* 3Kcnny3Ta- 
UMOiiHOti xonoMHw 1. nocno '<ero pacuivipntOT 

50 CfO pa3ABM>:nwMii paciuupuTcnuMU. Bwnon- 
MfltOT paGorw no u3mcpc»hiio ^nKTUMeCKoro 
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/inaMeipa cioona ckboncuhm. CoGnpaKU nep- 
(!>opnpooaHMyK) oOcannyK) Kononny 3 TpyG 113 
Meianna c naMQTbto uumiHApuMecKoft <J>opMbi 
c MapyxHWM A«aMeTpoM, paoMWM A^aMeTpy 
paciuupciiHoro cioo/ia ckb3)khhm. (lepeAcny- 
ckom o cKoawuny nep<t>opupoB3HHort xo/iOHHe 
3 nptmaKDT <J>opMy c nonepeMMWMu paaMepa- 
mil o6ecneMUB0K)miiMn cooGoahww cnycx ee 
g nuTopoa/i 3a/iRraHns npoAyKTuoiioro o6bex- 
Ta 4. C ncMombK) 3/ieKrpoHarpeo3Te/i« w/in 
ApyruM nyTGM ocyiuecTo/i«>OT Harpee ctcpjkhr 
c naMPTbio ao pacMeiHOfi TeMnepaTypw. flpu 
3tqm ciepxcub c naMPTbio BOCCTanaBnweacT 
cdok) nepDOH3ManbnyK) (JiopMy. 

(1 p ii m e p. Bypemie noA 3Kcn/iyaTaunon- 
HyK)KOAOHHyAOrny6MHu2C00MOcyuieCTB/ifliOT 
*ohotom 0 215.9 mm. Ha yxa3aHiiy»o rny6uMy 
cnycxaiCT 3?*cn/iyaTauviOHHyK> xonoMHy H3 
Tpy5 0 168 mm c TomuwHOrt 10 mm m ueMen- 
TtipyKH. 3anera>outiiP» nnace npoAyxTMBHbui 
oDlckt pa3Gypnea»OT AonoTOM 0 145 mm ao 
npocKiriovi rny6wHM 2020 m. 3aieM ctbo/i 

CKBa^CHHbl paCUJlipflKDT pa3ABMXMWMM p3C' 

imipim.MRMi: AO Ai 1 3MeTpa 0 250 mm. 143 
Meranna c poms i bK> w3roT3Bnwea»OT nep<t>opn- 
pooaHHyK) KOnoMiiy j\nunov\ L=22 m h pa3Me- 
pawn di- 1 48 mm. d2=250 mm. Ko/iohh y 
ACfopMwpyiOT. nptiAao nonepeHHOMy npo<{>- 
n/iK) ovm na <\)W. 4 c Man5onbUJHM AnaMeTpoM 
ncncpeMHoroccMe»Hip d3^140 MM.Mioo6ecne- 
Mttoaei KO/ibuenow 3a3op. pamiuti 4 mm. c 
GiiyrpeHHiiM AuawcTpOM 3Kcn/iyaTaunoMnCHi 
KonoMMbJ 1 48 mm h. cneAOBOTenbuo. cbo6oa- 
mvK) TpoMcnopTupooKy noratiHon ko/iohmw b 
viHTepBan 33nerann« npoAY*TtiB"oro o5bCKra. 
CnyCK3K)T ^e^opMMponaMny»o KononHy na 
Ko6cne c CKBOJKimy ao ynopa c ec aaGoeM. 
B*n*o i <a>OT cucTCMy p.neKTponar pena. floc/ie 
BbiAeDAKM o tcmcmho onpeAe/iCMHoro BpeMe- 
hh noTatiHasi Kononua eoccraHaBnuBaeT cbok) 
nepBOHananbHyK) m?/iHHAPiwcCKyK) <£opMy c 
napy>:MbiM AwaMCTpoM 250 mm. 

3KOHOMUMeCK03 3V J»eKTHBHOCTb OT BHCA 

penti* npoAnaracMoro TCKMU'^cnoro petwe- 



hh« onpeAenPCTcn aoho/imm icnbuwM acoh tom 
CKBaxuMbJ. Ho (})opMy/ie /l»onK>n ag6mt ckp.,v 
xhhu Q o6paTHO nponopuwoHane" naiy* 
panbHOMy norapn(})My orHOujeHwrt paA^yca 
5 KOHTypa nmaHvm (R*) w paA^yca cKBaxmibi 

(r C ), H3 0CH0B3HHM MerO npOU3B0AWTenbMOCTb 

ckb3)kmhm c yeennMeHHWM paA^ycoM r c! npn 
npoHMX paBHbix yc/iOBuax onpcAenaeiCfl bu- 
pa)KCMneM 

10 

In* 

In — 
ret 

15 

npnHHMa» R*=200 m. rc-0.145 m. nony^a- 

»otQi-0.08Q. 

TaKHM o6pa30M. AOCTwraeixa yBe/)nMCHne 
npoM3BOA^Te/ibHocTn 3a cmct pea/iM3atiMn 
npeAnaraeMoro TexHviHCCKoro peujennfl. 

OopMyna w3o6peTeHM* 

KoMCTpyKi^ufl 3a6on CKaa>KV4Hb4. BKnK)Ha»o- 
25 maa 3KcnnyaiauviOHHy»o Kononny. cnyinen- 
HyK) AO kpob/1^ npoAy^THBHoro o6bGKTa. 
paciiJMpeHHbiM ctbo/i cKBa)KMHbi b nniepBa/ie 
saner 3hu» npOAY^TuBMoro o6beKTa. ncp<t)OpM- 
p0B3HHy»o KO/iOHny o6c3Ahwx Tpy6. yCTaHOB- 
/i G h h y k> npoTMB MMTepea/ia 3ancraHna 
npoAy^MBHoro oGbeKta. oT/iHMawmaa- 
c a TeM. mt j, c uenbK) yMenbtueMHH TpyAoeM- 

KOCTM pa60T ii yBe/1MMeMH9 npOH3BOA^ T C/lbHO 

cth cKaaxuHbi. nep<t>opnpoBaMHa« KonoHna 
o6c3Ahwx Tpy6 Bbino/iHena n3 MeTan/ia c na- 
MATbio. BOCCTaHaB/iMBaK)iuew nepeoH3Manb- 
Hy K) <t>opMy ncrc/ie cnycKa b MHtepean 
Kpen/ieHnn. npwMeM Hapy^Muw A^aMeTp nep- 
<j)opnpoBaHHOM KonoMHW o6caAHbix Tpy6 nep- 
BOHana/ibHOM un/wHAP^ecKOti 4>opMw paaen 
AnaMeipy CTaona CKaawHHu, a BHyTpcHHMM 
AnaMeTp 6onbiue BHyTpeHnero RiAaMerpa axe- 
nnyaraunoHHOM kohoh hw 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1 st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel— sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases, the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that 7 with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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